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Nearly a decade has passed since the Institute of Medi-
cine released its seminal report To Err is Human: 

Building a Safer Health System.1 The report described the 
US health care system as a decade or more behind other 
high-risk industries in its attention to ensuring basic safety. 
One recommendation was that Congress should create a 
center for patient safety within the Agency for Healthcare 
Research and Quality (AHRQ). The AHRQ was asked to 
set standards, communicate with members about safety, 
and develop training programs that create a culture of 
safety across disciplines.1 The AHRQ supports simulation 
research through its patient safety program, recognizing 
that “simulation in health care creates a safe learning en-
vironment that allows researchers and practitioners to test 
new clinical processes and to enhance individual and team 
skills before encountering patients.”2

OBJECtIvE: To determine whether interdisciplinary simulation 
team training can positively affect registered nurse and/or physi-
cian perceptions of collaboration in clinical decision making.

PARtICIPANtS AND MEtHODS: Between March 1 and April 21, 
2009, a convenience sample of volunteer nurses and physicians 
was recruited to undergo simulation training consisting of a team 
response to 3 clinical scenarios. Participants completed the Col-
laboration and Satisfaction About Care Decisions (CSACD) survey 
before training and at 2 weeks and 2 months after training. Differ-
ences in CSACD summary scores between the time points were 
assessed with paired t tests.

RESuLtS: Twenty-eight health care professionals (19 nurses, 9 
physicians) underwent simulation training. Nurses were of similar 
age to physicians (27.3 vs 34.5 years; p=.82), were more likely 
to be women (95.0% vs 12.5%; p<.001), and were less likely to 
have undergone prior simulation training (0% vs 37.5%; p=.02). 
The pretest showed that physicians were more likely to perceive 
that open communication exists between nurses and physicians 
(p=.04) and that both medical and nursing concerns influence 
the decision-making process (p=.02). Pretest CSACD analysis re-
vealed that most participants were dissatisfied with the decision-
making process. The CSACD summary score showed significant 
improvement from baseline to 2 weeks (4.2 to 5.1; p<.002), a 
trend that persisted at 2 months (p<.002).

CONCLuSION: Team training using high-fidelity simulation scenar-
ios promoted collaboration between nurses and physicians and 
enhanced the patient care decision-making process.

Mayo Clin proc. 2011;86(1):31-36

AHRQ = Agency for Healthcare Research and Quality; CSACD = Collabo-
ration and Satisfaction About Care Decisions

 Effective collaboration between registered nurses 
and physicians has been shown to reduce morbidity and 
mortality rates, cost of care, and medical errors and to 
improve job satisfaction and retention of nursing staff.3-6 
The nursing workforce is expected to decrease by 20% by 
2020, putting the profession in a critical shortage.7 Col-
laboration between nurses and physicians improves pro-
fessional job satisfaction and is considered a high priority 
for retention purposes. The literature has outlined the im-
portance of nurse-physician collaboration but is lacking 
in strategies that enhance it. The team approach to health 
care requires that these different professions communi-
cate and collaborate effectively in a rapidly changing and 
complex environment. Patients are at risk of adverse ef-
fects when exchanged information is misunderstood or 
misinterpreted.
 The need for improvement in the ability of nurses 
and physicians to exchange information is well known. 
Team-training exercises for health care professionals are 
considered to be a highly effective tool to improve com-
munication and team performance, particularly in crisis 
situations.8-10 TeamSTEPPS, developed by the Department 
of Defense and the AHRQ, is an evidence-based frame-
work to optimize team performance across the health care 
delivery system.11,12 The framework comprises 4 teaching 
and learning skills: (1) leadership, (2) situation monitor-
ing, (3) mutual support, and (4) communication. We have 
designed a team-training course that incorporates key 
concepts and principles from TeamSTEPPS and crisis re-
source management.11,12

 High-fidelity simulation training, in a dedicated simula-
tion center, offers a realistic and experiential environment 
in which learners practice response to clinical scenarios, 
debrief, and evaluate team performance in the absence of 
patient risk. Simulation exercises offer a venue for dia-
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logue on and active listening to one another’s perspectives, 
thoughts, and practices and may be beneficial in general 
medical-surgical settings as a vehicle to enhance nurse-
physician collaboration. Therefore, our aim was to deter-
mine if interdisciplinary simulation team training can posi-
tively affect perceptions of nurses and/or physicians about 
collaboration in clinical decision making.

PARTICIPANTS AND METHODS

After approval by the Mayo Clinic Institutional Review 
Board, registered nurses and surgical faculty and surgical 
residents working together in a dedicated inpatient surgical 
ward at Mayo Clinic in Rochester, MN, were identified as 
potential participants. Volunteers were recruited between 
March 1 and April 21, 2009. Simulation training was con-
ducted at the Mayo Clinic Multidisciplinary Simulation 
Center in Rochester, MN. The center provides classrooms 
for prebriefing and debriefing sessions and realistic mock-

up examination rooms, ward units, and operating rooms, 
as well as high-fidelity interactive mannequins, 2-way mir-
rors, and audiovisual recording capability for review of 
key segments during debriefing. The Mayo Clinic Multi-
disciplinary Simulation Center has been accredited by the 
American College of Surgeons.13

Evaluation tool, CliniCal SCEnarioS, and dEbriEfing

Study participants were given the Collaboration and Sat-
isfaction About Care Decisions (CSACD)14 questionnaire 
at 3 time points: immediately before simulation training, 
2 weeks after training, and 2 months after training.15 The 
CSACD is a validated Likert-scaled questionnaire that was 
designed to determine how well nurse-physician teams 
work together (Table 1). It is composed of 8 items and has 
an α reliability of 0.90, indicating that it is a highly reli-
able instrument. Six of the items have 7 response options 
ranging from “strongly disagree” to “strongly agree.” One 
of the items has 7 response options ranging from “no col-

tABLE 1. Collaboration and Satisfaction About Care Decisions Instrument

 Item No. Actual survey question

 1 Nurses and physicians plan together to make decisions about care for patients.

  1   2  3  4 5  6 7

  Strongly disagree      Strongly agree

 2 Open communication between physicians and nurses takes place as decisions   
  are made for patients.

  1  2  3  4  5  6  7

  Strongly disagree      Strongly agree

 3 Decision-making responsibilities for patient care are shared between nurses and  
  physicians.

  1  2  3  4  5  6  7

  Strongly disagree      Strongly agree

 4 Physicians and nurses cooperate in making decisions regarding patient care.

  1  2  3  4  5  6  7

  Strongly disagree      Strongly agree

 5 In making decisions about patient care, both nursing and medical concerns are  
  considered.

  1  2  3  4   5 6  7

  Strongly disagree      Strongly agree

 6 Decision making for patients is coordinated between physicians and nurses.

  1  2  3  4  5  6  7

  Strongly disagree      Strongly agree

 7 How much collaboration between nurses and physicians occurs in making  
  decisions for patient care?

  1  2  3  4  5  6  7

  No Collaboration     Complete Collaboration

 8 In general, how satisfied are you with the way the decisions are made about 

  patient care, that is, with the decision-making process?

  1  2  3  4  5  6  7
  Not Satisfied      Very Satisfied

From J Adv Nurs,14 with permission.
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laboration” to “complete collaboration,” and one of the 
items has 7 response options ranging from “not satisfied” 
to “very satisfied.” Additionally, demographic information 
was collected, including years of experience, sex, age, edu-
cational level, resident or faculty status, and previous inter-
disciplinary simulation training.
 The team-training course used 3 clinical scenarios that 
would provide adequate opportunity for collaborative in-
teraction between nurses and physicians. The clinical 
scenarios were developed in collaboration by content and 
simulation training experts and reflected potential postop-
erative complications in colon and rectal surgical patients. 
A prebriefing session before the first scenario described the 
overall process and role expectations. The first scenario in-
volved a patient who showed clinical signs of sepsis after 
developing an anastomotic leak, the second scenario in-
volved a patient experiencing postoperative bleeding, and 
the third involved a postoperative patient who developed 
respiratory distress and mental status changes. High-fidel-
ity mannequins with simulated breath sounds, pulses, and 
the ability to respond verbally to questions from health care 
professionals were used. They were controlled through a 
2-way mirror and placed in a realistic-appearing hospital 
room. Scenarios played out according to script design, 
with participants unaware of the patient’s ultimate diagno-
sis. Scenarios lasted about 20 minutes, involved all team 
members (nurses and physicians), and were videotaped for 
debriefing recall purposes. After the first scenario, team 
principles were introduced in the debriefing session. After 
each scenario, a trained facilitator debriefed the partici-
pants and showed them instant replays of key interactions. 
The facilitator engaged the participants in dialogue around 
teamwork in the scenarios and actual practice setting to 
promote in-depth discussions regarding communication 
among team members.

StatiStiCal analySES

Differences in characteristics between nurses and physi-
cians were assessed with nonparametric univariate analysis 
(Wilcoxon rank sum test for continuous data and Fisher 
exact test for categorical data). Responses to the CSACD 
survey items at the 3 time points were then collated, and a 
summary score was calculated for each time point; these 
summary scores represented our primary end point. In or-
der to assess differences in the CSACD summary scores 
and responses to individual items between the time points, 
CSACD analysis was then performed using paired t tests.
 The primary analysis was the CSACD posttest 1 sum-
mary score compared with the pretest summary score to 
determine if simulation training was associated with a 
change in perception. The secondary analysis was the 
CSACD posttest 2 summary score compared with the post-

test 1 summary score to assess if any change in perception 
was sustained over time. In addition, univariate individual 
item analysis for both the primary and secondary analyses 
was performed. Finally, a univariate analysis of potential 
differences in perception between nurses and physicians 
was performed. The Bonferroni correction for multiple 
comparisons was applied to all p values. For all statistical 
comparisons, p<.05 was considered significant. All analy-
ses were performed using JMP, version 8.0 for Mac (SAS 
Institute, Cary, NC).

RESULTS

Twenty-eight health care professionals, including 19 RNs 
and 9 physicians (2 surgical faculty, 7 surgical residents), 
completed the pretest survey and underwent simulation 
training. Characteristics of participants are summarized in 
Table 2. Nurses were of similar age to physicians (27.3 vs 
34.5 years; p=.82), were more likely to be women (95.0% 
vs 12.5%; p<.001), and were less likely to have undergone 
prior simulation training (0% vs 37.5%; p=.02).
 Responses to the CSACD surveys at all 3 time points 
are summarized in Table 3. Pretest CSACD item analysis 
revealed that up to 50% of respondents were dissatisfied 
with the current decision-making process (median score, 
3). Two weeks after intervention, the CSACD median 
scores for each item improved significantly, as did the 
overall summary score (pretest vs posttest 1, 4.2 vs 5.1 
points; p<.002). Improvement was sustained at 2 months 
(pretest vs posttest 2, p<.002) and also was evidenced by 
no statistical difference between the 2-week and 2-month 
scores (p=.24).
 Differences in perceptions between nurses and physi-
cians at baseline and at 2 months are outlined in Table 4. 
Pretest data showed that physicians were more likely to 
perceive that open communication exists between nurses 
and physicians (p=.04) and that both medical and nursing 

tABLE 2. Baseline Characteristics of Study Participantsa

   All Nurses Physicians
 Variable (N=28) (n=19) (n=9) p value

Age (y), median 34.2 27.3 34.5    .82b

  (IQR) (25.5-46.1)  (24.6-52.1)  (30.4-38.2) 
Sex (female) 19 (70) 18 (95) 1 (13) <.01c

Prior simulation 
 training 3 (11) 0 3 (38)   .02c

Experience (y)    <.001c

  <1-2 10 (37) 10 (53) 0  
  3-5 9 (33) 7 (37) 2 (22)
  6-10 4 (15) 0 5 (56)
  >10 4 (15) 2 (10.5) 2 (22) 

a Data are provided as number (percentage) of participants, unless other-
wise indicated. IQR = interquartile range.

b Wilcoxon rank sum test.
c Fisher exact test.
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concerns influence the decision-making process (p=.02). 
The overall summary pretest score trended toward signifi-
cance (p=.06); this difference in perceptions was statisti-
cally significant at 2 months (p=.04).

DISCUSSION

This study demonstrated that team training using high-fi-
delity simulation and debriefing for nurses and physicians 
promoted collaborative teamwork in a working environ-
ment in which dissatisfaction with the existing teamwork 
approach to patient care was high according to results from 
Professional Research Consultants (Omaha, NE) surveys 
and unit-based teamwork surveys. Moreover, after the 
training experience, participants perceived that significant 
improvements in the patient care decision-making process 
were sustained over time in the practice setting. A second-
ary effect of the team training was a better understanding 

by physicians of the challenges faced by nurses (and vice 
versa) and an overwhelming motivation to improve profes-
sional relationships through more effective communication 
in the future.
 One of the major concerns in our work unit was that pa-
tients might be at increased risk of adverse effects when ex-
changed information was misunderstood or misinterpreted 
(ie, miscommunicated). For good outcomes in health care, 
collaborative practice whereby nurses and physicians make 
a concerted effort to combine their unique professional 
skills and knowledge base is crucial.16 Collaboration be-
tween team members has been clearly shown to increase 
awareness of each other’s type of knowledge and skill, lead-
ing to continued improvement in decision making.2 Effec-
tive nurse-physician collaboration has been shown to reduce 
morbidity and mortality rates, cost of care, and errors and 
to improve job satisfaction and retention of nursing staff.3-6 
According to McConaughey17 and Marshall and Manus,18 

tABLE 3. Collaboration and Satisfaction About Care Decisions Survey Item Analysisa,b

    Posttest 1 vs  Posttest 2 vs Pretest vs
   Posttest 1 pretest Posttest 2 posttest 1 posttest 2
 Item No. Pretest (2 wk) p value (2 mo) p value p value

 1 4 (3-5) 5 (4-5) .04 5 (4-6)    .52  <.002
 2 4 (3-5) 5 (4-6) <.002 5 (5-6) >.99    .004
 3 4 (3-4) 5 (4-5) <.002 5 (5-6)    .04  <.002
 4 4 (4-5) 5 (5-6) .08 5 (5-6)    .52  .04
 5 5 (4-5) 5 (4-6) <.002 5 (4-6)    .44    .004
 6 4 (3-5) 5 (4-6) <.002 5 (5-6)    .21 <.002
 7 4 (3-5) 5 (4-6) <.002 5 (5-5) >.99 <.004
 8 3 (3-5) 5 (4-6) <.002 5 (4-6)    .08 <.002
Summary 
 score 4 (3-5) 5 (4-6) <.002 5 (5-6)    .24 <.002

a Data represent median scores (interquartile ranges) based on a 7-point Likert scale (strongly disagree 
to strongly agree, or not satisfied to satisfied).

b p values are based on the paired t test; the Bonferroni correction for multiple comparisons has been 
applied for all p values less than .05.

tABLE 4. Differences in Perceptions of Collaboration as Measured  
by the CSACD Survey Item Analysis Between Nurses and Physiciansa,b

 Baseline Posttest 2 (2 mo)

  Nurses Physicians  Nurses Physicians
 Item No. (n=19) (n=8) p value  (n=19)  (n=8)  p value 

 1 4 (3-4) 5 (3-6)   .22 5 (4-5) 6 (5-6)   .05
 2 4 (3-4) 6 (4-6)   .04 5 (5-5) 6 (5-6)   .04
 3 4 (3-4) 3 (3-6) >.99    5 (4.5-5) 6 (5-6)   .01
 4 4 (4-5) 5 (4-6)   .64 5 (5-6) 6 (5-6) >.99
 5 4 (3-5) 5 (5-6)   .02 5 (4-6) 6 (5-6)   .10
 6 4 (3-4) 5 (4-6)   .12 5 (5-6) 6 (5-6)   .10
 7 3 (3-4) 5 (4-5)   .16 5 (5-5) 5 (5-5)   .74
 8 3 (3-4) 5 (4-6)   .16 5 (4-6) 6 (4-6)   .50
 Summary 
 score 4 (3-4) 5 (4-5)   .06 5 (5-6) 6 (5-6)   .04

a Data represent the median scores (interquartile ranges) based on a 7-point Likert scale 
(strongly disagree to strongly agree, or not satisfied to satisfied). CSACD = Collaboration 
and Satisfaction About Care Decisions.

b p values are based on the Wilcoxon rank sum test.
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the Joint Commission identified communication problems 
as the root cause of 65% of sentinel events, with 74% result-
ing in death. Health care organizations can no longer ignore 
the role of failures in teamwork and communication if the 
goal is to create sustainable, safe environments.
 Rarely do health care professionals train as teams, yet 
evidence shows that team training improves team perfor-
mance and safety outcomes.19 Our study showed a statisti-
cally significant improvement in the perception by nurses 
and physicians of collaboration and decision making at 2 
weeks after high-fidelity simulation team training. These 
improvements were sustained and continued to increase 
at 2 months, especially in the nursing staff. However, at 2 
months, the physicians showed a slight decline in the ar-
eas of communication and cooperation. These results in-
dicate that simulating or practicing team collaboration in 
this manner has the potential to improve patient care, but 
whether initial improvements can be sustained over longer 
periods of time is unknown.
 Our study also demonstrated that nurses and physicians 
have significantly different perceptions of clinical decision 
making. These findings emphasize the importance of devel-
oping strategies to overcome these differences and optimize 
the nurse-physician relationship. In a multisite, evidence-
based management practice initiative to identify structures 
that foster critical care nurse-physician relations, Schmalen-
berg et al5 described different levels of collaboration and 
stated that collaboration is best viewed as a relationship. 
According to their study, “The lowest level is characterized 
by the sequential reporting by each discipline without in-
teraction or dialogue,” and was called multidisciplinary by 
interviewees. The highest level of collaboration, interdisci-
plinary, is described by “interaction and spirited dialogue” 
occurring between members of differing disciplines.5

 Factors that enhance and impede the perceived level of 
interdisciplinary collaboration are examined by Fewster-
Thuente and Velsor-Friedrich20 in the context of the King 
theory of goal attainment. Factors that impede collabora-
tive relationships between those with differing professional 
roles are patriarchal relationships, time, lack of role clari-
fication, sex, and culture. Time for interaction, a building 
block for trust, is an essential ingredient in collaborative 
relationships. Interventions that support these relationships 
include collaborative practice order sets and care plans. As 
a result of these interventions, health care professionals in 
differing roles converge on a common path to influence the 
best outcome for patients.
 Interdisciplinary training has been shown to foster re-
spect for the contributions of each discipline.21 Health 
care team members interact with each other in the clini-
cal setting, but learning to problem-solve as a team in a 
collaborative manner can be done in a simulated environ-

ment. According to Rodehorst et al,22 simulation provides 
an alternative teaching strategy that allows individual team 
members to problem-solve and identify ways to work to-
gether given a particular clinical scenario.
 Using simulation as a venue for interdisciplinary learn-
ing has been shown to enhance nurse-physician collabo-
ration.19,23,24 Miller et al19 found that simulation training 
with pediatric residents and nurses during life-threatening 
scenarios enhanced relationships between the nurses and 
physicians. Similarly, Ker et al23 found that interdisciplin-
ary learning between medical and nursing students allowed 
the students to recognize professional roles and contribu-
tions. The students came to understand the importance of 
collaboration and teamwork.
 The current study has several limitations. Using only 1 
specialty practice group from a single surgical nursing unit 
has inherent bias and does not address the ability of training 
to be widely applicable to other surgical nursing units. The 
residents who participated rotate to different units every 6 
weeks, so some of the resident participants had rotated to 
different surgical services by the time the last survey was 
administered. Moreover, the length of resident experience 
was limited to 1 to 3 years, whereas the years of nursing 
experience ranged from less than 1 year to more than 10 
years. Finally, our study may have been underpowered to 
detect differences in the secondary analysis or differences 
between nurses and physicians. Another limitation was that 
the study design did not include a control group. Without 
a control group, the findings may be attributed to learn-
ing or testing effects (participants do better on follow-up 
tests because they learned from the baseline test).25 The 
outcome could also have been affected by the Hawthorne 
effect (participants modify their behavior in response to 
being studied)26 and the Pygmalion effect (people perform 
better because of expectations placed on them).27 Neverthe-
less, the desired effect was achieved. Because our study 
used a convenience sample, the participants may not have 
represented all personality types. The study results are pre-
liminary, and further research using a stronger design is 
needed to clarify if the positive results are reproducible.
 Does one need to use a simulation center to achieve 
these results, or would the same results have occurred by 
another intervention? The simulation center offers staff 
the opportunity to perform patient care activities in a non-
threatening environment. Future research should include 
randomizing staff for simulation team training or another 
type of problem-based learning.
 As the complexity of patient care increases and more 
standardization of postoperative pathways occurs, good 
communication and collaboration between multidisci-
plinary teams of caregivers will be essential. Without a 
highly collaborative approach, outcomes cannot be opti-
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mized and our patients will be at increased risk of postop-
erative complications.

CONCLUSION

High-fidelity simulation team training can be an effective 
method to increase awareness of the barriers to good com-
munication among caregivers and improve collaboration in 
patient care decision-making processes.
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